Weconducted astudy toestimatethenumberof mastoidectomyproceduresperformedannuallyin the UnitedStates.
Introduction
Mas toi dectomy is th e core sur gical procedure in otology an d neurotology. It is performed for the treatment of both chronic ot itis media with effusion and cholesteatoma. Exten sions of m astoidectomy are used to tre at vertigo associated with Meniere disease (endolymphatic mastoid shunt, labyrinthectomy), hearing loss (cochlear implantation), and carcinoma (temp ora l bone resection).
Mastoidectomy is widely acknowledged to be a common procedure, but few reports in the literature offer any insight into how oft en the y are performed. In the 1970s, Harker reported th at the annual incidence of chol esteatoma in Iowa was 6.01/1 00,000 population. I In 2002, Shohet and de long estima ted th at the annual incidence of cholesteatomas among ch ild ren in th e United States was 3 to 6/1 00,000. 2 Two years earlier, Rakover et al rep ort ed th at in Israel, th e nu mber of chol esteatoma operations per 10,000 population had decreased from 20 to 6.6 after the use of ventilation tubes for secretory otitis m edi a had become routine .'
Each of th ese reports focused on th e incidenc e of cholesteatoma and not on m astoidectomy. As far as we know, no estim ate of th e number of procedures involving a m astoidectomy performed annua lly in the U.S. h as previou sly been reported. In this article, we describe our estima te of th e number of m astoidectomies performed in th e U.S., which we based on information reported to th e federal government for 2002. 
Materials and methods
Data were collected from the following sources:
• State-level healthcare utilizat ion data were obtained from the State Ambulatory Surgery Database (SASD), which is available through the Healthcare Cost and Utilization Project (HCUP; Washington, D.C.). HCUP represents a federal-state-industry partnership sponsored by the Agency for Healthcare Research and Qu ality. When our study was initiated, seven states provided ambulatory surgery data to HCUP; we used data from four of these states , which are among the most heavily populated state s in the U.S.: Maryland, New Jersey,New York, and Florida. The Maryland and New Jersey SASD data covered only hospital-based ambulatory surgery centers; data for New York and Florida were obtained from both hospital-based and freestanding ambulatory surgery centers .HCUP data were presented in Stat istical Package for the Social Sciences format (SPSS stat istical software; SPSS, Inc.; Chicago) .
• The number of Medicare -funded procedures nationwide was obtained from the Federated Ambulatory Surger yAssociation (FASA;Washington, D.C.). FASA is a nonprofit association that represents the interests of ambulatory surgical centers throughout the nation.
•Population values forthe states included in this study and the entire nation were obtained from the U.S.Census Bureau .' Number Cruncher Statistical System (NCSS) software was subsequently used to generate nationwide estimates of the number of mastoidectomy procedures .' NCSS provides both Wilson score estimation (recommended by Newcombe" for asymptotic interval estimations) and exact estimates. In every case, both methods generated identical 99% confidence intervals (to 6 decimal digits).
To enable a search for all procedures involving a mastoidectomy, bot h SASD and FASA data were sorted 26B • www.entjournal.com according to Current ProceduralTerminology (CPT) or Clinica l Classifications Software (CCS) codes.
Results
The number of mastoidectomy surgical procedures reported for Mar yland, New Jersey, New York, and Florid a and the populations of those states are shown in the table. Note that for states that use the CPT coding system, counts include allproc edures that involved a mastoidectomy, including complete ma stoidectomy, modified radical mastoidectomy,radical mastoidectomy, transmastoid antrotomy, petrous apicectomyincluding radic al mastoidectomy,all revision mastoidectomy procedures , tympanoplasty with antrotomy or mastoidectomy, tympanoplasty with mastoidectomy, mastoid obliteration,and labyrinthectomywith mastoidectomy. For states that code according to CCS, coun ts include any proce dures that are more generally classified as "tympanoplasty and mas toidectomy."
Overall, the estimated number ofmastoidectomy procedures in the four states rang ed from a low of 0.73 per 10,000 population in Maryland to a high of2.74/10 ,000 in New York (tab le).
Based on FASA data, we determined that 6,496 Medicare-funded m astoidectomy procedures were performed in 2002. According to the latest national census , 35.607 million individuals were aged 65 years or older in 2000. 4 Therefore, a 99% confidence interval would suggest that Medicare fund ed between 1.68 and 1.79 mastoidectomies for every 10,000 persons aged 65 years or older in 2002.
Given that the U.S. Census Bureau estimated the U.S. population to be 287.973 million in 2000,4we estimated that the number of mastoidectomies performed in the U.S. in 2002 could have been as low as 21,000 (using the lower bo und of the Maryland estimate) or as high as 79,000 (using the upp er bound of the NewYorkestimate). However, most of our estimates fell between 1.00 and 2.00/1 0,000, so based on that range, we estimated that the number of mastoidectomiesperformed in the United States. in 2002 ranged between 30,000 and 60,000.
Discussion
The history of mastoidectomy dates back thousands of years. In the early part of the 18th century, Jean Louis Petit was the first to recommend boring a hole in the mastoid bone as a treatment for tympanomastoid space disease, a procedure that he described in his posthumously published book.' Sir William Wilde described the therapeutic benefit of dividing the periosteum over the involved mastoid in 1853. 8 In 1880, Ferdinand Carl Hotz advocated early trepanation of the mastoid." Julius Lempert, called the "Father of Modern Otology,"IO,ll was the first surgeon to use a drill instead of a chisel and the first to employ lou pes and a headlight for appropriate magnification and illumination during otologic procedures." Bondyfirst described the modified radical mastoidectomy during the early part of the 20th century," Bondy's procedure was performed for attic retraction cholesteatoma; it was an improvement over the traditional radical mastoidectomy, and it allowed for the preservation of hearing in many patients. "
During the 1960s, mastoidectomy became widel y used to treat chronic ear disease. However, much to our surprise, the frequency with which this core surgical procedure is performed remained undocumented. As methods of data gathering continued to advance, logic dictates that surgical procedures would have been easily tracked and widely reported, but this was the not the case with mastoidectomy.
Our study was limited by the fact that the SASD does not include mastoidectomy data on inpatients. Of course, we assume that the vast majority of mastoidectomies are performed on an outpatient basis. While we are not aware of any published reports that confirm our assumption, we do know that less than 4% of the more than 1,000 mastoidectomies that were performed at our institution from 2002 through 2004 were inpatient procedures. Communication with colleagues around the country indicates that outpatient treatment is the usual practice.
Another limitation of our study concerned the fact that data from academic centers are generally not included in the SASD. If one assumes that each of the 96 otolaryngology-head and neck surgery residency training programs in the United States approved by the Accreditation Council for Graduate Medical Education employs an average of 2 otologists who perform an average of 2 mastoidectomy procedures per week, we can add an additional 19,200 mastoidectomy procedures to our original yearly estimate of 30,000 to 60,000. It then becomes apparent that our data likelyrepresent an underestimation of the annual frequency of these procedures. When what you do counts, where you do it matters.
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consequence of th e limi tations inherent in the collection of data), it repr esent s the first effort at quant ifying the freque ncy of th is procedu re to be published in the literatur e.
